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To(Name) Mr. R. J. Klotzbach Date July 13, 1983 
c, .... !Son UCC-Metals D1Vision 
Locat:on Niagara Falls, NY 

C.o~y to See Attached Distribut1on 

Dear Bob: 

Design Memo No. 1 
Rad1ological Survey, Cleanup 
Opt1ons ~nd Cost Est1mates 
File No. 11309 

Attached 1s Des1gn Memo No. 1 11 Rad10log1cal Survey, Cleanup Opt10ns and Cost 
Est 1mates 11

• 

Un1on Carbide Corporat1on presently 1s out of compl1ance with 1ts New York 
Rad1oact1ve Materials L1cense No. 950-0139 due to rad1oact1ve source concen
tratlons 1n excess of 500 ppm beh1nd N1agara Bu1lding 166, where access to 
employees 1s unrestr1cted. To ident1fy the area and depth of contam1nat1on, 
the area south of Building 166 was surveyed by Mr. D. R. Bro~nahan and the 
author. The results 1nd1cate that a so1l volume of 5130 ft. must be 
restricted or remov3d for compl1ance w1th New York State regulat1ons. An 
add1t1onal 1700 ft. must be removed for del1cens1ng and unrestr1cted use. 

The follow1ng five alternat1ves have been cons1dered and cost est1mates 
prepared as part of the design memo. 

Alternat1ve Descn pt10n Cost 

1 Fence 1n Place $ 10,000 
2 Remove & Fence on Elkem Property 65,000 
3 Remove & Fence on UCC Property 120,000 
4 Remove & Bury - UCC N1agara 175,000 
5 Remove & Sh1p to a Repository 335,000 

The recommendat1on is to proceed w1th Alternat1ve No. 3, based primar1ly on 
the cond1t1on that the property will be deeded to Elkem Metals Company. The 
matenal remains ava1lable for implement1ng Alternat1ve No. 4, 11 Bury on UCC 
Property 11

, or Alternat1ve No. 5, 11 Ship to an Approved Repos1tory 11
, 1n the 

future. An R & D effort can also proceed to 1nvest1gate ways to reduce the 
volume. Far less expense is requ1red for the alternative to 11 Fence 1n Place 11

, 

wh1ch is recommended if property ownership does not change. 

LGE/dac 
Attachments 

L. G. Evans 
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BY: 

DATE: 

• • Union Carb1de Corporat1on 
Metals D1vls1on 
Technology Department - Eng1neer1ng 
N1agara Falls, New York 

F1le No. 11309 

DESIGN MEMORANDUM 
SPONSOR: T. J. KAGETSU 

PROJECT: So1l Decontam1nat1on - South of Bu1ld1ng 166, Niagara 

L. G. Evans/D. R. Brosnahan 

May 20, 1983 

Des1gn Memo No. 1 
Rev1s1on 0 
SubJect: Rad10log1cal Survey, 

Cleanup Opt1ons and 
Cost Est1mates 

1.0 INTRODUCTION 

1.1 Scope 

To include an eng1neering evaluat1on of the alternatives ava1lable for 
disposal of the radioact1ve contam1nants from areas south of Bu1ld1ng 
166. 

1.2 H1story 

The U. S. Department of Energy performed surveys 1n 1976 to assess the 
radiolog1cal status of fac1l1t1es ut1l1zed under Manhattan Eng1neer 
Dlstrlct contract durlng the perlod 1943-1946. UCC 1 S Metals DlVlSlOn 
at Niagara was one of those sites. They d1scovered contam1nat1on 
South of Bu1ld1ng 166 and notified Un1on Carb1de and New York State. 

As a result, New York State Department of Labor performed a follow up 
survey on December 1, 1981 and cited UCC for v1olat1on of its New York 
Radioact1ve Mater1als L1cense No. 950-0139 by stor1ng source concen
trations 1n excess of 500 ppm w1thout restr1ct1ng access to employees. 

Later, thor1um was found to be a maJor rad1oact1ve contam1nate indl
cating that the rad1ation 1s unrelated to the Manhattan Eng1neer 
ProJect. 

Th1s problem is further compl1cated by the d1vest1ture of the 
ferroalloys business and ant1c1pated eventual ownersh1p of the 
property by Elkem Metals Company. 
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2.0 DISCUSSION 

2.1 General 

- 2 - .gn Memo No. 1 
Rev1sion 0 
SubJect: Radiolog1cal 
Survey, Cleanup Opt1ons 
and Cost Estimates 

All phases of a waste clean up proJect are directly affected by the 
quant1ty of waste to be handled. Therefore, the f1rst pr1or1ty was to 
develop a reasonably good est1mate of the volume. 

A gamma rad1ation survey was performed over the ent1re fenced area 
beh1nd Build1ng 166 to determine the area of 1nvolvement excluding 
areas covered by asphalt or concrete. So1l samples were obta1ned from 
several areas and analyzed for % U~OR and % Th07 • Samples were 
extracted at var1ous levels in f1ve noles to determ1ne depth of 
1nvolvement. Samples were also taken to obta1n a rough correlat1on 
between gamma read1ngs and uranium/thorium content. 

2.2 Cleanup Cr1ter1a 

2.2.1 General 

The cleanup criter1a 1s dependent upon the use or future use of the 
property. New York State Regulat1ons would apply with cont1nuance of 
l1cense. NRC Regulations would apply for del1cens1ng. 

2.2.2 New York State Regulations 

NYS requ1res restrict1on of access to areas where the rad1oact1ve 
contaminants exceed 500 ppm of source mater1als. Below 500 ppm rad1o
act1ve materials can be stored w1th unrestricted access. 

To fac1litate a compar1son of th1s l1m1t to the NRC lim1ts a conver
slon to pC1/gm is made assum1ng a 2:1 (thorium:uran1um) rat1o. (See 
calculat1ons attached). 

These l1m1ts for unrestr1cted access are the total of the following: 

~36 pC1/gm Thor1um 
~57 pC1/gm Uran1um 

These l1mits are used only for determinat1on of compl1ance w1th our 
license for restr1cted or unrestr1cted access. 

If the State is approached by UCC for criter1a for del1censing they 
probably w1ll requ1re compl1ance w1th NRC Regulations due to Agreement 
State pr1nciples. 

2.2.3 NRC Regulations 

The NRC proposed regulations(!) prov1de four options for bur1al and 
delicensing. A f1fth opt1on deals w1th continu1ng the license. 

(l) Federal Reg1ster/Vol. 46 No. 205/Friday Oct. 23, 1981, Not1ces (attached). 
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Opt10n 1 

Opt1on 
2&3 

- 3 - • gn Memo No. 1 
Rev1s1on 0 
SubJect: Radiolog1cal 
Survey, Cleanup Opt1ons 
and Cost Est1mates 

210 pC1/gm Thor1um and/or 10 pC1/gm Uran1um -
unrestr1cted use and del1cens1ng. (Burial not 
requ1red). 

~50 pCi/gm Thorium and 40 pC1/gm Uran1um - deed 
amendment and del1cense, restr1cted access by bur1al 
w1th min1mum four foot cover. No res1dent1al 
bu1ld1ng. Opt1on 2 spec1fies thorium and Opt1on 3 
uran1 urn. 

Option 4 ~500 pCi/gm Thor1um and 200 pCi/gm Uran1um - much 
more restr1cted use of the land than Options 2 and 3. 
No excavat1on or bu1ld1ng. 

Opt1on 5 of the Regulation deals w1th on-s1te storage of h1gher 
concentrat1ons pend1ng the ava1lab1l1ty of space at an approved 
repos1tory. No bur1al 1s perm1tted. 

2.3 Rad1ological Survey 

2.3.1 Gamma Survey 

The survey was performed w1th a portable gamma ray spectrometer, Model 
GR-410 manufactured by Geometr1es Exploran1um and detector Model No. 
GPX-21 employ1ng a sod1um 10d1de thall1um act1vated crystal as a 
sc1nt1llat1on phosphor. 

All of the area south of Bu1ld1ng 166 and bounded by the chain l1nk 
fence was surveyed except areas covered by concre2e or asphalt. The 
actual area surveyed was 2approx1mately 26,000 ft. . Concrete and 
asphalt cover 63,000 ft •. 

A 10' x 10' gr1d was establ1shed and read1ngs were taken at the 
1ntersect1on po1nts. Extra read1ngs were taken along the west track 
center l1ne and near the edge of the concrete on both s1des. 

A resurvey of a 400 ft. 2 area was done us1ng a 
assess the rel1ab1lity of the general survey. 
area 1s shown on Drawing SF-7902 as Deta1l 1. 
displayed in Figure I (attached). 

2' x 2' grid to 
The locat1on of th1s 
The data are also 

All gamma meter read1ngs were reduced to the number of t1mes back
ground and are reported on Draw1ng SF-7902. 

2.3.2 Analytical Survey 

So1l Samples - The physical samples were essent1ally 'grab' samples. 
No systemat1c sampl1ng technique was used. The analyt1cal work was 
performed by Elkem's laboratory at N1agara Falls. The results are 
shown in Table III (attached) and on Draw1ng SF-7902. 

The chem1cal analyses of the surface soil samples ranged from 0.006% 
to 0.40% Th02 and from 0.002% to 0.17% u3o8• 
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2.4 Survey vs Regulat1ons 

The following Table I is a compar1son of the surface soil sample 
analyses converted to pCi/g and the gamma radiation read1ngs (t1mes 
background). Below the table 1s a gu1de compar1ng gamma read1ngs to 
cleanup or storage cr1ter1a. The gamma range 1s est1mated based on 
the analyses of Table III (attached). 

GAMMA 
X BKG 

1 
3 
5 
6 
8 
9 

12 
13 
17 
21 
26 
33 
83 

GAMMA RANGE 

1 - 5 

6 - 9 

10 - 60* 

TABLE I 

URANIUM THORIUM CONTAMINANTS 
~C1/gm ~Ci/gm SAMPLE NO. PPM 

3 
11 
6 

11 
8 

14 
26 
8 

26 
42 
57 
82 

466 

2 11 20 
11 9 131 
6 8 70 

19 2 210 
22 5 228 
40 1 401 
61 3 650 
12 10 140 
66 4 674 

105 12 1094 
164 14 1664 
201 13 2091 
382 5 4957 

NYS/NRC REQUIREMENTS 

W1ll meet NRC proposed regulations for del1cens1ng and 
unrestr1cted land use. NRC Opt1on 1 (Sec. 2.3.3) - no 
bun a 1 requ1 red. 

NYS allows unrestr1cted access and cont1nue l1cense. 
NRC allows burial and del1cens1ng. Opt1ons 2 and 3 -
bur1al requ1red. 

NYS requ1res restr1cted access. NRC allows burial and 
del1cens1ng - Opt1on 4. 

>60 NYS requ1res restricted access. NRC requ1res 
restr1cted access and storage unt1l space 1s ava1lable 
at an approved repository, e.g., Barnwell, SC. 

*Interpol a ted 
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2.5 Contaminat1on Volume 

2.5.1 General 
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The gamma survey, surface and subsurface soil analyses and the gu1de 
above are combined to est1mate the quant1ty of material of each class 
1n each area. 

The depth of contam1nat1on var1es throughout the area of 1nvolvement, 
but 1s generally less than six 1nches. However, to exped1te cleanup, 
the ra1ls and t1es must be removed, requ1r1ng a m1n1mum removal depth 
of e1ght inches. 

2.5.2 H1gh Concentrat1on Area 

Th1s area conta1ns mater1al wh1ch exceeds NRC bur1al l1m1ts and must 
be d1sposed of (eventually) at an approved repository. Gamma read1ngs 
are above 60 t1mes background. Th1s area 1s the most heav1ly contam
lnated both 1n radiation level and depth of contam1nat1on. Contam1na
t1on can be found 12 inches below the surface. 

Volume= 400 ft. 2 x 1ft. deep= 400 ft. 3 

2.5.3 Med1um Concentrat1on Area 

Th1s area contains mater1al wh1ch requ1res restr1cted access. Gamma 
readings are 10-60 t1mes background. 

2 3* 
Volume = 6400 ft. x 2/3 ft. deep = 4267 ft. 

*Approx1mately 30% of the area found to be low concentrat1on on the 
general survey (10' x 10' Gr1d) was found to be med1um concentration 
upon resurvey (2' x 2' Gr1d). See Draw1ng SF-7902 or F1gure I. Th1s 
volume 1s included. 

2.5.4 Low Concentration Area 

Th1s area conta1ns material wh1ch must be removed to del1cense but 
wh1ch can rema1n w1th unrestr1cted access under current l1cense. 
Gamma readings are 6-9 t1mes background. 

Volume= 2200 ft. 2 x 2/3 ft. deep= 1467 ft. 3 

2.5.5 Summary 

The following summar1zes the above volumes includ1ng a 15 percent 
contingency: 

3 H1gh Concentrat1on 230 ft. 3 Med1um Concentration - 4900 ft. 3 Low Concentrat1on 1700 ft. 

TOTAL 6830 ft. 3 
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NOTE: No explorat1on was done beneath any of the concrete or asphalt 
pads. The depth of 1nvolvement and the locat1on of contam1n
at1on along the ra1lroad tracks 1nd1cates the rad1oact1ve 
mater1als were sp1lled dur1ng handl1ng from ra1l cars and 
contam1nat1on under the pads 1s unl1kely. 

3.0 DESCRIPTION OF CLEANUP ALTERNATIVES 

3.1 Summary 

F1ve cleanup alternat1ves are cons1dered 1n th1s memorandum. The 
maJor factors 1nfluenc1ng f1nal select1on of an alternat1ve are: term 
of solut1on (short or long), del1cens1ng, property transfer to Elkem, 
compl1ance w1th NYS Regulat1ons, and cost. 

Table II below summar1zes the alternat1ves oppos1te these factors. 

TABLE II 

ALTER- TRANSFER 
NATIVE PROPERTY 
NO. 

1 

2 

3 

4 

5 

DESCRIPTION TERI~ DELICENSE* TO ELKEM 

Fence 1n place Short No No 

Remove & fence on El kern Property Short No No 

Remove & fence on UCC Property Med1um No Yes 

Remove & bury - UCC N1agara Long Yes Yes 

Remove & Shlp to repos 1 tory Permanent Yes Yes 

* Assumes that th1s 1s the only contam1nated area 1n the plant. 

**If a concrete pad 1s ava1lable the cost would be $90,000. 

3.2 Alternat1ve No. 1 - Fence 1n Place 

S1mply enclose the contam1nated area thus restr1ct1ng access. 

Requ1rements - 400 feet of fence. 

Advantages - Qu1ck solut1on to come 1nto compl1ance w1th NYS. 
- M1n1mum cost. 

D1sadvantages - Contam1nat1on rema1ns requ1r1ng future act1on. 
-Transfer of property to Elkem 1s not poss1ble 

unless Elkem obta1ns a l1cense or UCC removes 
the rna ten a 1. 

COST 
$000 

10 

65 

120** 

175 

335 
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3.3 Alternat1ve No. 2 - Remove and Fence on Elkem Propertt 

As ment1oned earl1er, much of the area South of Build1ng 166 is 
covered w1th concrete and asphalt. The mater1al (so1l) could be 
removed and stored on an exist1ng pad in the Southeast corner of the 
property. The pad and a plast1c covering would prov1de stab1l1ty and 
a fence would prov1de restr1cted access unt1l f1nal d1sposal. 

Requ1rements - Removal of railroad tracks. 
- D1sposal of scrap and debris**. 
- 100 ft. fence requ1red - S & E corner s1te. 
- Concrete/asphalt pad - already ava1lable. 
- Replacement of ra1lroad track. 

Advantages - Consol1dat1on of contam1nants. 
- Access can be restr1cted. 
- Th1s work is requ1red for ult1mate d1sposal 1n any 

event. 

D1sadvantages - Short term solut1on. 
- 1/10 acres of land would not be available for 

Elkem use. 
- Transfer of property to Elkem 1s not poss1ble 

unless Elkem obtains a l1cense or UCC removes the 
maten a 1. 

**Th1s 1ncludes -Three flat bed ra1lroad cars loaded w1th 1nduct1on 
furnaces. 
Stacks of deter1orating 55 gallon drums. 
Stacked wooden boxes contain1ng steel shot, etc. 
Numerous 51 X 51 X 51 steel boxes. 
Var1ous ladles, furnaces, carbon electrodes, etc. 

3.4 Alternat1ve No. 3 - Remove and Fence on UCC Property 

The work requ1red here is essent1ally the same as 1n 3.3 above. Costs 
1ncrease and extra care must be taken to avo1d contam1nat1on of other 
areas of the plant. However, the property can then be released for 
transfer to Elkem. An area 1n the N1agara Plant has been des1gnated 
by plant personnel for poss1ble use. 

Requ1rement - Same as 3.3 except more fence and a new concrete pad 
may be requ1red. 

Advantage - Same as 3.3 except 1t has the add1t1onal advantage 
of not interfer1ng w1th Elkem property use. 
Property can be transferred to Elkem. 

Disadvantage - Medium term solut1on. 

UCCNHT0001740 
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3.5 Alternat1ve No. 4 - Remove and Bury - UCC N1agara 

Bur1al on Un1on Carb1de owned property was explored for the Mar1etta 
TaCb cleanup proJect. The ma1n problems are: f1nd1ng a su1table 
bur1al s1te, gett1ng State and Local approval, future use or transfer 
of the bur1al s1te 1s restr1cted, and long term mon1tor1ng of the s1te 
1s necessary. 

Requ1rements - Remove and replace ra1lroad tracks. 
- D1spose of scrap and debr1s at approved repos1tory. 
- A su1table bur1al s1te. 
- Conta1ners (55 gal1on drums) may be requ1red. 

D1spose of 400ft. so1l at approved repos1tory. 

Advantages - Long term solut1on. 
- Del1cense. 

D1sadvantages -Use of the bur1al s1te w1ll be restr1cted - no 
construct1on. 

3.6 Alternat1ve No. 5 - Remove and Sh1p to Repos1tory 

Th1s alternat1ve 1s permanent. Once the mater1al 1s rece1ved at the 
repos1tory, the host state becomes owner and the l1censee•s account
ablllty ends. However, th1s 1s the most expens1ve alternat1ve. 

Requ1rements - Remove and replace ra1lroad tracks. 
D1sposal of scrap and debr1s at approved 
repos 1 tory. 
Conta1ners. 
Load1ng system. 

Advantage - Permanent solut1on. 

D1sadvantage - H1ghest cost. 

3.7 Remove and Sh1p to Uravan 

Th1s alternat1ve was selected for the TaCb res1due cleanup proJect 1n 
Mar1etta. The uran1um content of the TaCb res1due was 0.13% U 0 
and process1ng to recover uran1um values was feas1ble and acce~t§ble 
to the Colorado Department of Health. The mater1al (so1l) analyses at 
N1agara 1nd1cate 0.01% u3o8. Therefore, transfer to Uravan cannot 
be cons1dered. 

4.0 COST ESTIMATES 

As d1scussed 1n Sect1on 2.4, the rad1olog1cal survey 1nd1cates three levels 
of contam1nat1on above NRC del1cens1ng l1m1ts. They are: 6-9 x BKG (back
ground), 10-60 x BKG and greater than 60 x BKG. Volumes were calculated 
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for each area w1th the thought that some alternat1ves would not requ1re the 
removal of the comb1ned total volume but only those areas w1th the h1ghest 
concentrat1ons. However, to s1mpl1fy cost1ngs and cost compar1son, only 
the total volume of Sect1on 2.5.5 1s cons1dered. All med1um and h1gh 
concentrat1on mater1al requ1res fenc1ng or removal. The low concentrat1on 
mater1al adds an add1t1onal 25% to the volume, but add3 only 10% to the 
cost. The volume for cost est1mat1ng 1s then 6830 ft .. 

Cost Est1mates No. 6342 through 6346 are attached. 

Cost Est1mate No. 6342 
Cost Est1mate No. 6343 
Cost Est1mate No. 6344 
Cost Est1mate No. 6345 
Cost Est1mate No. 6346 

Fence 1n Place 
Remove and Fence - Elkem 
Remove and Fence - UCC N1agara 
Remove and Bury - UCC N1agara 
Remove and Sh1p to Barnwell 

$ 10,000 
$ 65,000 
$120,000 
$175,000 
$335,000 

Note. Costs do not reflect removal of debr1s wh1ch 1s assumed to be 
Elkem•s accountab1l1ty. 

5.0 RECOMMENDATIONS 

Removal and relocat1on of the contam1nated so1l to the N1agara plant as 
descr1bed 1n Alternat1ve No. 3 1s recommended based on the follow1ng 

1. The property w1ll be deeded to Elkem Metals Company. 

2. Any restr1ct1on to the use of the property beh1nd Bu1ld1ng 166, 
or any potent1al cleanup l1ab1l1ty to Elkem, 1s unacceptable. 

3. EPA and NRC regulatory uncerta1nt1es ex1st concern1ng bur1al. 
(Perpetual ma1ntenance costs are not 1ncluded 1n the est1mate for 
Alternat1ve No. 4.) Bur1al also makes the mater1al unava1lable 
for d1sposal at an approved repos1tory as d1scussed below. 
New York state may ban all bur1al w1th1n the state 1n the near 
future. 

4. D1sposal at Barnwell, SC 1s too costly and there 1s reason to 
bel1eve that a new repos1tory w1ll be opened 1n the Northeast by 
1986 wh1ch may reduce the cost of that opt1on. 

Any remed1al effort must be approved by the State of New York, Department 
of Labor. For the mater1al to be left on-s1te, Rad1oact1ve Mater1als 
L1cense No. 950-0139 must be amended. Th1s amendment or some form of 
approval should be rece1ved pr1or to the beg1nn1ng of any cleanup. 
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• N1aga~alls, New York 
May 19, 1983 

Cost Est1mate No. 6342 

F1 le No. 11309 

Rev1sed: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - FENCE IN PLACE (ALTERNATIVE 1) 

1983 DOLLARS 

100 MATERIAL 

101 4oo• Fence (6ft.) Along 1100N 

TOTAL 

TOTAL DIRECTS 
ENGINEERING 
CONTINGENCY 

MATERIAL 
$000 

RADIOLOGIST/HEALTH PHYSICS (1 Mo.) 

TOTAL 

FRANGELORI/dac 

cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 

LABOR 
$000 

8 

8 

8 

CAPITAL 
$000 

8 

8 

8 

2 

10 

NON-CAPITAL 
$000 
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• Nlaga.alls, New York 
May 1 983 

Cost Est1mate No. 6343 

F1 le No. 11309 

Rev1sed: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND FENCE ELKEM (ALTERNATIVE 2) 

MATERIAL LABOR CAPITAL NON-CAPITAL 
1983 DOLLARS $000 $000 $000 $000 

100 SOIL REMOVAL 

101 Remove & Relocate Sell 7000 ft. 3 5 5 
102 Fence 6 ft. - 100 ft. 2 2 

TOTAL 7 7 

200 RECLAMATION 

201 Backf1 11 5 5 
202 Equ1pment Decontam1nat1on 3 3 

(Loader & Trucks) 
203 Replace RR Track 25 15 10 

TOTAL 33 23 10 

TOTAL DIRECTS 40 23 17 
ENGINEERING 7 5 
CONTINGENCY 8 3 
RADIOLOGIST/HEALTH PHYSICS 2 

TOTAL 40 25 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 
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• N1aga~alls, New York 
May 1~983 

Cost Est1mate No. 6344 

F1le No. 11309 

Rev1sed: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND FENCE- UCC NIAGARA (ALTERNATIVE 3) 

MATERIAL LABOR CAPITAL NON-CAPITAL 
1983 DOLLARS $000 $000 $000 $000 

SOIL REMOVAL 

Remove & Relocate So1l 7000 ft. 3 (haul) 10 10 
Concrete Pad - 60 cy. 30 30 
Fence 6 ft. - 200 ft. ~ 4 4 

TOTAL 44 34 10 

RECLAMATION 

Backf11l 5 5 
Equ1pment Decontam1nat1on 3 3 
(Loader & Trucks) 
Replace RR Track 25 15 10 

TOTAL 33 23 

TOTAL DIRECTS 77 57 20 
ENGINEERING 9 6 
CONTINGENCY 10 2 
RADIOLOGIST/HEALTH PHYSICS 14 2 
(1 ~10.} 

TOTAL 90 30 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 

UCCNHT0001745 
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• N1agara Falls, New York 
May 19.983 

Cost Est1mate No. 6345 

F1le No. 11309 

Rev1sed: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND BURY - UCC NIAGARA (ALTERNATIVE 4) 

1983 DOLLARS 

SOIL REMOVAL 

Remove & Relocate So1l 7000 ft. 3 
Clay L2ned P1t w/Draln System 
40 ft. X 5 ft. 
Clay Cap 

TOTAL 

RECLAMATION 

Backf1ll 
Equ1pment Decontam1nat1on 
(Loader & Trucks) 
Replace RR Track 

TOTAL 

DISPOSAL 

Transportat10n 
Bur1al Fee (200 ft. 3) 

TOTAL 

TOTAL DIRECTS 
ENGINEERING 
CONTINGENCY 
RADIOLOGIST/HEALTH PHYSICS 
SITE SELECTION 

TOTAL 

MATERIAL 
$000 

(haul) 

1 

1 

1 

(1 Mo.) 

LABOR 
$000 

10 
15 

CAPITAL 
$000 

15 

15 15 

40 30 

5 5 
3 3 

25 

33 

1 
8 

9 

82 

15 

23 

53 
8 

15 
4 

35 

125 

NON-CAPITAL 
$000 

10 

10 

10 

10 

1 
9 

10 

30 
8 
5 
2 

50 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 

UCCNHT0001746 



• N1agara Falls, New York 
May 1.1983 

Cost Estimate No. 6346 

File No. 11309 

Rev1sed: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND SHIP TO BARNWELL, SC (ALTERNATIVE 5) 

1983 DOLLARS 

100 SOIL REMOVAL 

101 Remove So1l 7000 ft. 3 (haul) 
102 Conta1ners (80 boxes- 100 ft. 3) 
103 Load1ng Trucks (1ncl. Pallets, etc.) 

TOTAL 

200 RECLAMATION 

201 Backf1ll 
202 Equ1pment Decontam1nat1on 

(Loader & Trucks) 
203 Replace RR Track 

TOTAL 

300 DISPOSAL 

301 Transportat1on $1000 (10 loads) 
302 Bur1al Fee (8000 ft. 3 1ncl Conta1ner) 

TOTAL DIRECTS 
ENGINEERING 
CONTINGENCY 

TOTAL 

MATERIAL 
$000 

20 
5 

25 

25 

RADIOLOGIST/HEALTH PHYSICS (1 Mo.) 

TOTAL 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 

LABOR 
$000 

5 

4 

9 

5 
3 

25 

33 

10 
160 

170 

212 

CAPITAL 
$000 

5 
3 

15 

23 

23 
5 
3 
4 

45 

NON-CAPITAL 
$000 

5 
20 

9 

34 

10 

10 

10 
160 

170 

214 
28 
46 
2 

290 

UCCNHT000174 7 



• • 
CALCULATIONS 

New York State regulat1ons requ1re that access be restr1cted to areas 
where the source mater1al exceeds 500 ppm. For the purpose of compar
lSOn w1th NRC regulat1ons a Thor1um/Uran1um rat1o of 2:1 1s assumed. 

Therefore, the max1mum act1v1t1es for unrestr1cted access are: 

NYS max1mum Thor1um act1v1ty equals: 

330 parts/m1ll1on x 1.09 x 105 pC1/gm = 36 pC1/gm 

NYS max1mum Uran1um act1v1ty equals: 

170 parts/m1ll1on x 3.33 x 105 pC1/gm = 57 pC1/gm 

UCCNHT0001748 


